Intracranial recordings of long-latency, event-related potentials were obtained from paralyzed, artificially respirated cats. A modified oddball paradigm was employed in which cats were presented with a randomized series of two tones, a 'frequent' 4 kHz stimulus and a 'rare' 1 kHz stimulus. A tail shock was administered 700 ms after onset of the rare tone. Under these circumstances the stimulus elicited a positive component at the vertex similar to the human P300. Intracranial potentials associated with the rare tone usually manifested components of greater amplitude than did potentials associated with the frequent tone. A positive component occurring in latency between 200 and 350 ms only accompanied the presentation of the rare stimulus. The P300 component, which was positive at the dura, appeared as a negative component within a few millimeters of the surface over a wide area of the marginal and suprasylvian gyri. Changing the probability of the rare stimulus resulted in a reduction in the amplitudes of both the intracranial negative component and the P300 recorded at the skull. Components of large amplitude associated with the rare stimulus were obtained from the region of the hippocampus. These components reversed polarity, sometimes more than once, as the electrode was advanced. Substantial latency differences were often observed between the P300 recorded at the skull and P300-1ike intracranial components associated with the rare stimulus. These results suggest that the cortices of the marginal and suprasylvian gyri and the hippocampal region contribute to the generation of the cat P300.
INTRODUCTION
The P300 is a late positive component of the averaged event-related potential recorded from the scalp of humans that reflects the expectancies of the subject rather than the physical parameters of the stimulus 6,28. These contingencies have led to the designation of the P300 as an 'endogenous component' of event-related potentials29. The amplitude of the P300 is inversely proportional to the global probability of the stimulus 5.14.22 24,26 whereas its latency is related, in part, to task difficulty 9AI,25,26 and subject age 12.
Typically, subjects are asked to count rare stimuli, which are randomly intermixed with a series of frequent stinmli. The rare stimulus evokes the P30(I.
Since this component is best elicited when the subject is engaged in the task, the P300 is believed to reflect cognitive events of information processing. Very little, however, is known of the neural structures involved in generating the P300 since intracranial recordings and neuroanatomical identification of the recording sites have only infrequently been employed in humans 13,15,27.32,34. Models of the P300 with animals conditoned to respond to the rare stimulus have been developed 2,3,7A°,16AS,21` but there are few reports of P300-like potentials recorded from within the brain 10A~. In this study a cat model, developed earlier in our laboratory 7`s, was employed. Cats exposed to a classical adversive conditioning paradigm showed a late positive component which had an average latency at the midline of the skull of 260 ms. This component's amplitude was large when the signal was task relevant, its amplitude varied inversely with stimulus probability, and it could be evoked by stimuli of different modalities 30, characteristics similar to the P300 in humans. The present study in the cat measures the potentials at several intracranial locations at the time of the skull P300 event to help locate and characterize neural generators of this animal analogue of the human P300.
